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AN EVALUATION OF COMPUTER ASSISTED VOCABULARY INSTRUCTION 
WITH MENTALLY RETARDED CHILDREN 
Edwlna M, Nelon 

ABSTRACT 

The purpose of this study vas to ascertain the feasibility of 
using computer assisted instruction with elementary level educable 
mentally retarded (EMR) children. The subjects were 12 EMR and 12 
normal children, Judged to be relatively equivalent in mental age 
and developmental level. The experimental group, consisting of both 
EMR and normal subjects, participated in a programmed vocabulary 
sequence, and were given a posttest* The control group was adminis* 
tered the posttest only* The results indicated that, for Ss of 
comparable mental age, there were no significant differences between 
EMR and nonnal Ss in: (l) learning, (2) error rate, and (3) time 
necessary for completion of the sequence. A negative correlation was 
found to exist between mental age of EMR Ss and learning in the exper- 
imental group. However, mental age of EMR Ss was not found to be 
related to error rate on the vocabulary sequence. Finally, significant 
differc?nces were found between the posttest scores of experimental and 1 
control subjects. The author recommends further investigation using 
older Ss and more sophisticated equipment • 

\i% OEPARTVENT Of HEALrn 
COUCAT'ON 4 WtlFARE 

NATioNAHNSTiTurc or 

f DUCATlO^ 
THIS DO^iJVI MA* JH IN V{ Tkn 

ouci D I n , /,s t ( ' i rvf n r kci*' 

ATf^^ (T ^^0M ^ C< . il . M OPINIONS 
STATI DOONOT Nf i t •,-..iV«L v t-iP'iif 
1>l 0^ Mf lAi. TiGNA, -N-.tH .Ht Of 



I 



SPECIAL REPORT No. 7322 
COMPUTER-BASED PROJECT for the EVALUATION 
of MEDIA for the HANDICAPPED 

T i t I 6 1 AN EVALUATION OF CCMPUTER ASSISTED VOCABULARY INSTRUCTION WITH 

^„ , ■ , , MENTALLY RETARDED CHILDREN 

BYs Edwina M. Nelon 

BACKGROUND 

The Computer Based Project for the Evaluation of Media for the Handicapped, 
based on contract #OEC-9-423617-4357 (616) between the Syracuse {N.YO City School 
District and the Media Services and Captioned Films Branch, Bureau of Education 
for the Handicapped (United States Office of Education) for the five year period 
July 1, 19S9 through June 30, 1974* The major goal is to improvo the instruction 
of ha^ldicappGd children through the development and use of an evaluation system 
to measure the instructional effectiveness of films and other materials with 
educable mentally handicapped (EMH) children, in-service training and media support 
for special teachers, and studies related to the evaluation process and the 
populations used. 

The Project has concentrated on the 600 films and 200 filmstrips from the 
Media Services and Captioned Films (BEH - USOE) depository; however, specific 
packages from Project LIFE, various elementary math curricula, and selected 
programs from Children's TV Workshop have also been evaluated. The evaluation 
model used requires that: 1) objectives of materials be specified and written; 

2) instroments be constructed to test and measure effectiveness; andi 3) children 
be the major sources of evaluation information. A number of instruments and 
methodologies are employed in the gathering of cognitive and affective data from 
900 EMH children and 80 special teachers to make the effectiveness decisions. 
Over half of the EMH population can neither read or write; therefore, a unique 
Student Response System (SRS) iy employed, consisting of a twenty station G.E.- 
1000 SRS which can be operated in a group or individual recording mode and is 
connected to a remote computer system. The computer capabilities consist of 
remote telephone connections to the Rome (N.Y.) Air Development Command, the 
Honeywell time-shared network, and the Schenectady (N.Y.) G E Research and 
Development Center; and batch mode capabilities of the Syracuse City Schools, 
Syracuse University, and various commercial sources. 

In-service and media support activities provide on-the-job training for 
teachers, teacher aides, equipment, and materials to the special teachers in 
he city schools. The research activities have centered around investigations 
and special problems related to the development of the evaluation model. The 
four major areas considered are: 1) tasting effects, 2} captioning effects, 

3) special student characteristics; and, 4) evaluation procedures validation. 

Documentation of the major activities appear in the five annual reports 
and the 600 evaluations prepared on materials used. Staff members v;ere encouraged 
to prepare special reports and the attached paper is one of these. The opinions 
expressed in this publication do not necessarily reflect the position or policy 
of the Computer Based Project, the United States Office of Education, or the 
Syracuse City School District, and no official endorsement by any of the agencies 
should be inferred. 
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AN EVALUATION OF COMPUTER ASSISTED VOCABULARY INSTRUCTION 
WITH MENTALLY RETARDED CHILDREN 

Introduction 

The use of computers In the field of education as tools to aid in 
the effectiveness and efficiency of Instruction has been widely inves- 
tigated during the last decade. Computer applications in education 
range from situations In v/hich the computer system serves simply as a 
record keeper^ performing largely clerical tasks, to netv/orks where 
the system interacts with students, tutoring them according to personal 
needs, monitoring their performance and adjusting their curriculum 
accordingly. The bulk of the literature evaluating these various 
applications shows comparable, and in some cases, greater effective- 
ness than the performance of the same functions manually (Hickey, I969) 
In record keeping and clerical functions such as report card and class 
schedule generation, the use of the computer seems quite justified in 
terms of efficiency and cost effectiveness. The performance of the 
computer in tutorial capacities has been found to be at least equiva- 
lent and in a few systems, better, than that of a human teacher. 
However, in terms of cost ef f ecclveness , the tutorial application of 
the computer can only be justified at the college level where the per 
hour cost of instruction begins to be comparable iio that of the compute 
(Kopstein and Seidel, 19^7) . An exception to this situation is found 



with the PLATO system at the University of Illinois where their per 
hour costs for instruction are presently at $0.70/hr, and this figure 
Is rapidly declining to the desired level of $0.50i This system Is 
enormously large, however, and though it is probably the most advanced 
of Its kind in the world, the system is not typical at the moment of 
the average computer assisted Instruction setup. 

One of the major causes of the unfavorable cost comparisons at 
lower educational levels is that greater numbers of students are taught, 
by one teacher* Situations where a low number of students per teacher 
are the norm quickly become comparable^ economically, with the use of 
computer assisted instruction. 
The Problem 

This study sought to Investigate the feasibility of the use of 
computer assisted instruction with mentally retarded children. The 
instructional environment of mentally retarded children in terms of 
children per teacher Is such that the use of a computer is reasonable 
in terms of cost, but there is insufficient data on whether or not the 
use of the computer can be justified in terms of instructional effect- 
iveness. Mentally retarded children generally require more personal 
instruction from their teachers than do normal children, often to the 
extent of being incapable of studying on their own. This results in 
teachers performing a great deal of simple drill instruction when their 
talent and creativity could be better applied to overall problem 
solving and interactions on a creative level. The use of an interactive 



computer systen) to perform the everyday drill and practice tasks could 
free tlie teacher for bettor uses of her capabilities, 

Fundamental vocabulary instruction and drill is one logical area 
of appl icat Ion of the computer in early elementary education. Consid- 
erable research by Malpass (1963) on tlie use of programmed teaching 
machines for vocabulary instruction with ir.entally retarded children 
has shown genera 1 ly positive findings concerning the use of teaching 
machines as compared to traditional teaciilng methods. It Is conceiv- 
able that the teaching machine results would generalize to computer 
assisted Instruction s 1 tuat ion^, and it Is on that premise that this 
study Is based. Therefore, evaluation of the use of an interactive 
computer assisted programmed instruction sequence v/hlch teaches recog- 
nition and spelling of approximately 15 of the 300 most ofton occur- 
ring non-noUns was performed. These words were among basic vocabulary 
Items taught at the first grade level and subjects for this study were 
both at this grade level (as measured by mental age and performance) 
and at slightly older and younger levels. Normal children also went 
through the programmed instruction sequence and their scores aided in 
giving perspective to the findings regarding the mentally retarded chil 
ren. It is hoped that the findings of this study will be of use in 
establishing sets of norms with regard to this method of instruction, 
and aid In more extensive evaluation projects. 

It was posited that after completing the programmed instruction 
sequence there would be no difference betweer, the learning of the 



vocabulary words> as measured by a pbsttest score, between matched 
(mental age) groups of mentally retarded children and normal children. 
It was expected that there would be a significant difference between 
the two groups in terms of length of time necessary to complete the 
sequence and the error rate for the sequence. The mentally retarded 
group and the normal group Included students of various mental ages 
and It was expected that there would be a significant relationship 
between mental age and performance on the vocabulary sequence as 
measured by posttest score, error rate, and timfi necessary to complete 
the sequence. 

Students in all experimental groups, including the control group 
completed a preliminary sequence during which they were taught, using 
a programmed Interactive method, how to type and spoil their name. 
This introductory sequence served to fami 1 lar ize the students with 
the terminal environment and also served to introduce cuing and rein- 
forcing statements used In the vocabulary sequence. 

Because this study did not include as a control group a class 
being taught the same vocabulary material by traditional methods, 
comparative data on whether the computer assisted vocabulary Instruct- 
ion is as effective as classroom teachers will not be available. 
However, the major purpose of thi> study was to obtain an overall view 
of the feasibility of the use of this method with mental ly retarded 
children on the early elementary level, and research providing compar- 
ative data would be the logical next step. 



Rev 1 ew of t he L i tera tu re 

Literature pertaining to this study comes from. two areas which 
at the moment have little or no common ground. The first Is the 
area of the educat Ion of the mentally retdrdcd; the second Is the 
field of computer assisted Instruction. Research In the education 
of the mental ly retarded child comes closest to research on computer 
assisted Instruction In studies dealing with the uses of programmed 
Instruction and teaching machines with mentally retarded children. 
Literature pertaining to progranrimed instruction for retarded chil- 
dren will be reviewed first, and a brief survey of the uses of com- 
puter assisted Instruction with children of the same age range as 
those participating in this study will follow. 
I. Programmed Instruction and the mentally retarded. 

The main characteristics of teaching machines and programmed 
instruction are the active participation of the pupil > the Immediate 
feedback, an optimal sequential order of material, and the finely 
graded steps provided to Insure mastery of the material (Blackman and 
Capoblanco, 1965). There have been criticism^ of programmed Instruct- 
ion on the grounds that it does not provide opportunities to solve 
problems creatlvvily; however Fitzgibbon (1962) maintains that programmed 
Instruction Is capable of going beyond mere skills and basic knowledge 
to Involving the use of these skills and concepts in social situations. 

Stolurow (1963) has been an ardent advocate of programmed instruct- 
ion for the mentally retarded. Because sufficient normative data based 
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on alternative methods of Instruction are lacking, he admits that It 
has been Impossible to make quantitative comparisons with other methods 
of Instruction, He asserts, however, that the relative efficiency of 
programmed instruction Is a less important Issue In the education of 
children of average and super lor 1 ntel 1 ectua 1 status since the men- 
tally retarded, especially those who are institutional Ized, of ten have 
minimum educational opportunities. Hence, any effective method, 
especially If It does not require a great deal of Individual teacher 
interaction, is helpful. 

During the past several years, Moore (19^-^) has been employing 
"talking typewriters" as a means of teaching reading to pre-school 
children. He has aUo suggested that his responsive environment 
provides a fruitful learning situation for the educable mentally 
handicapped. The responsive environment includes individual booths 
with elaborate fully or partially automated typewriters, booth moni- 
tors and tape recorders. The primary focus is on the "talking type- 
writer", A child is permitted to play or work with the typewriter for 
a 30 minute periods The first stage of instruction is the free explor- 
ation stage, during which the child is permitted to strike keys at ran- 
dom. In the second stage, which is Instigated when the booth monitor 
determines the child Is ready for r^re challenge, the child discovers 
that he must strike only those letters shown in the rectangular window 
of the machine, The machine is programmed so that these are the only 
letters which can be depressed, When the child reaches the point where 
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he no longer must search for designated letters, he moves to stage 
three of instruction, the word construction stage. The last phase 
of the program consists of reading and writing, with more latitude 
provided for individual typing and reading rates. Moore cites case 
studies of three educable mentally retarded children benefiting from 
this approach. The more dramatic of these studies concerned twin girls 
in the low educable I Q range who had been excluded from kindergarten 
for lacl< of speech* After approximately a year in the responsive en- 
vironment, their speech increased markedly and they were able to read 
in first grade primers. 

Programmed Instruction may, in some cases, be more efficient time 
wise than traditional methods, Price (1 963) found that, with groups 
of children learning subtract! cn, using ei ther machine or conventional 
Instruction produced significant achievement. However, for an equiv- 
alent amount of material covered, the amount of time spent by pupils in 
the programmed instruction class was 86 hours as compared to 1 30 hours 
for the conventional class , 

A study by Malpass (I963) established conclusively that retarded 
chi Idren can acquire and retain knowledge of common words presented 
under automated instruction. Significant differences occurred betweeri 
gain scores of children taught by either of two types of teaching mach- 
ines and by conventional methods, in favor of the former. The study 
indicated that retarded chi Idren can be taught word-recogn It ion, simple 
contextual reading and spel 1 i ng ! n a s i tuat Ion nearly free of human 
intervention* Results reported by Lawson and Watson (196^) confirm, In 



part, the efficacy of the teaching machine, programmed Instruction 
approach for helping menta 1 ly retarded children learn and retain simple 
reading skills. They found that as a group, mentally retarded child- 
ren retained approximately 35% of the new words they had learned via 
teaching machines over a three month period. 

Greene (I966) cites a study by Hewett, et. al,, (1965) that a one 
year experimental program, designed to teach a 250 word basic sight 
vocabulary to 25 mentally retarded or severely di sturbed children, 
using a programmed teaching machine was successful In bringing non- 
reading exceptional children up to the first grade level. 

Ma Ipass (1970) found that programmed instruction In reading skills 
using a llast Teaching Machine produced a greater Increase in learning 
than conventional classroom procedures, and that a large percentage 
of the learned skills were retained. / 

From these studies it seems that programmed Instruction is relat- 
ively effective as an Instructional technique for mentally retarded 
children. Stolurow (1965) relates programmed instruction to computer 
assisted instruction. During programmed instruction the student works 
at his own pace on a linear program on a 'cheatproof " machine. How- 
ever: (1) The Instructional sequence is not truly Individual ized since 
the stimulus is not dependent upon his responses, and (2) Current 
techniques of frame writing lead to redundancy; consequently exact 
knowledge of results Is seldom needed by the student, leading some 
observers to discount the Importance of reinforcement, 
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II. Computer assisted Instruction with young children. 

The true individualization of Instruction represents the real 
departure of computer assisted instruction from programmed Instruct- 
ion, Atl<inson (1967), at Stanford, has used drill and practice 
methods of computer assisted instruction for early vocabulary and 
spelling instruction with norma] children. Children Interact with 
the computer by filling in letters or words presented by dr 1 1 1 programs 
and repetition of the newly acqu i red words. Data is kept on each 
child's dai ly performance and each lesson*s format is contingent on 
the chi Id ' s performance on the prior lesson. 

The PLATO system at the University of Illinois has several pro- 
grams that can be used to tecjcl^ vocabulary and spel 1 ing to young 
children. These programs make use of the audio attachments and touch 
sens! tlve capabi l i ties of tlie display screen on the system*s newly 
developed terminal units. In Chicago (8ond, 1972) , at various grade 
levels, over 5^0 achievement retarded children (at least tv/o years 
behind) are drilled on ar i thmet Ic, language arts, and reading for ten 
minutes each day. Prel imlnary evaluations have shown large gains on 
reading grade level equivalency scores after only a few months on the 
system. 

It can be seen from this review that there Is an obvious need 
for more information on the use of computer assisted instructional 
techniques with mentally retarded childreo. 



Method 

Ov erview 

A two by two experimental design was used for this evaluat ion • 
One group of mental ly retarded children and one group of normal ch I Idren 
part Ic I pa ted In the programmed vocabulary sequence and subsequently 
received a posttest . Control groups of mental ly retarded and normal 
chl Idren, Judged prof ess ional ly to be relatively equ Ivalent In mental 
ago range and developmental level, received only the posttest. 
Subjects 

Subjects for the mental ly retarded and nonrial groups were chosen 
from classes conducted by cooperating teachers and each student was 
judged by his teacher as to whether or not he knew 50% or more of the 
v/ords I ncluded In the vocabulary sequence . There were approximately 
twelve subjects in both the mental ly retarded group and the normal group* 
Each group was divided evenly between ex^>erlmental and control groups i 
Subjects' mental ages averaged around the first grade level » 
Vpcabula ry Selection 

Words used In this study were chosen from the 300 most frequent ly 
occurring Engl ish non nouns • One of the cr i teria for the choice of each 
word was I ts sultabi 1 i ty In terms of a child's use of it in everyday 
communication. Words were presented one by one Ini t tal ly , but when a 
sufficient number had been presented to form a meaningful phrase or sen-^ 
tence they were presented as such for the child to learn. In this manner 
frequently appearing phrases and sentences were included in each chlld's^^ 4 
repertoire of recogoizable.and reproducible letter and word configurations , 



Terminals 

In this exporlment standard keyboard type terminals with telephone 
hookups to the computer were used. The terminals were basical ly elect- 
ronical ly controlled typewrl ters which accepted Input and responded as 
Indicated by the control 1 1ng program* The platen areas were fitted with 
a mask which was placed so that previously typed information was hidden 
when the papervvas advanced approximately five lines from the typing 
point. The chl Id * s typed responses were made exact ly as they would be 
If he v/as sitting at a regular typewriter. The only major procedural 
difference was that the carriage return button not only caused the 
carriage to return, but also signaled the computer that the student 
response was completed. It was necessary for the experimenter to per- 
form initial program loading operations/ but, beyond that, the terminal 
Instructions were eas i ly handled by the student . 
Programs 

Standard programmed instruction techniques were used In preparing 
the Introductory and vocabulary sequence. The introductory sequence was 
designed to fami 1 lar ize the student wi tlv the terminal and stimulus, and 
feedback statements were of a similar nature to those used in the vocabu 
lary sequence. The Introductory sequence, which was wr 1 tten in APL and 
supported by an IBM computer, lead the student through a set of stops 
designed to teach him to enter hi s name, correct ly spel led, when re- 
quested by the computer* Statistics on the time necessary to complete 
the sequence and error rate v/ere recorded. 
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Th^ vocabulary sequence vvhich was written I u EXPER, a tutorial 
language used on General Electric computers, Inltl.il ly presents pro- 
nouns, slfnple conjunctions, and verbs, Combinations of these words 
are Introduced for the student to learn after he has mastered the 
words that make up tlie sentence or phrase. The presentation method 
occurred In basical ly f Ive steps: (l) the word or phrase was typed 
by the program on the terminal , (2) the chl Id attempted to reproduce 
it on the terminal; if thi s was done correctly, the program branched 
to the fifth step, (3) the child was presented with the word or 
phrase wi th segments of It left blank. This was cued at the side on 
the same line with the entire v/ord or phrase typed in its entirety, 
CO the child reproduced the word or phrase, f 1 1 1 ing in the missing 
letters or v;ords. If this response was correct he went on to the next 
segmented version step, if incorrect lie repeated the frame until a 
correct response was made, After completing correctly al 1 the frames, 
using segmented versions of the word or phrase, the child went to the 
last stepi (5) The child was asked to type the word or phrase ho had 
been drilling on, and the paper was immed lately advanced so that the 
previously typed responses v/ere hidden behind the mask; thus the 
student had to reproduce the word from memory. Statistics on time 
through the sequence^ and errors on inl t lal presentation frames and 
drill frames, were recorded, 

The post test admin istrat Ion fol lowed basical ly the same present- 
ation scheme as the vocabulary drill, The child sat at the terminal 
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which has been turned to local mode to enable the student to use It 
like a regular typewriter. The words that the student worked with 
In the dr i 1 1 v^ere displayed one by one to him on cards. He was 
allowed 15 seconds to observe the word and type as much as he couldi 
and ^5 seconds more with the word hidden to finish typing i t, Stat- 
istics were gathered on error rate and time necessary to complete the 
posttest • 

Exper ImentaV Method 

A data sheet was prepared for each student which included inform- 
ation on mental age, chronological age, mental ly retarded or not, and 
the teacher*s judgement on previous knowledge of the vocabulary words 
in the experimental sequence* 

Subjects entered the terminal room one by one and an identifying 
number was assigned to their data sheet The subject then completed 
the Introductory sequence wi th procedural explanation from the exper i - 
menter when necessary , The subject was a 1 lowed to keep his output from 
the sequence. Depending on schedul ing, the subject either returned to 
his class, or worked on the vocabulary sequence If he was In the 
experimental group. Control group subjects completed the posttest after 
finishing the introductory sequence. For experimental students, the 
vocabulary module is approximately 20 minutes long. This was found 
by Malpass (1963) to be the opt Imal time for Instruction wl th this age 
level; After completing the vocabulary sequence the experimental syb-r 
jects were given the posttest. 
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Hypothese s 

The following hypotheses were considered In this study? 

1. After co::>pleting the Introductory sequence and programmed vocab- 
ulary F^qgence there will be no significant (Alpha « .25) 
difference betv/een the learning of the normal and mentally re- 
tarded children, of comparable mental ages, as measured by scores 
on the posttest • 

2. There will be a significant difference between the normal and 
mentally retarded children when scores have been adjusted for 
mental age, In terms of error rate on the vocabulary sequence. 
(Alpha - .05) 

3. There wll I be a significant (Alpha- »05) difference between the 

normal and mental ly retarded children, when scores have been ad- 

.■%■.-.. 

justed for mental age, In terms of the time necessary for the 

completion of the programmed vocabulary sequence, 
^e: There will be a significant (Alpha « .05) difference between 

mental ly retarded subjects wl th difference mental ages In terms of 

learning as measured by posttest scores after completing the 

vocabulary sequence* 
5. There will be a significant difference (Alpha « .05) between 

mental ly retaVded subjects wl th different mental ages In terms 

of error rate on the vocabulary sequence. 
6* There will be a significant (Alpha i05) difference between 

mentally retarded subjects with different mental ages In terms 



of time necessary for completion of the programmed vocabulary 
sequence! 

7, Thore will be a slgnlf leant (Alpha « .05) difference between the 

posttost so6res of experimental subjects and control subjects, 
S tatl St le a V Tre at 

Datawas analyzed us Ing BMO statistical programs. In the f I rst 
hypothesis the alpha lev^l was set to ^25 to avoid a Type 1 1 error, 
that Is, it was acceptable to say that there existed a significant 
difference when one did not exist in order to protect against saying 
that there did not exist a significant difference when one did exist. 
In this situation, and assuming a low number of subjects, Kirk (1968) 
suggests the .25 alpha level, For the first three hypotheses, an 
analysis of variance was performed using mental age as a covarlate. 
The fourth, fifth, and sixth hypotheses were evaluated using regress- 
Ion ana lyses. The seventh hypothes I s was eval ua ted wl th a t-test * 

Resul ts 

The following null hypotheses were investigated: 

1 , After completing the introductory sequence and programmed vocab- 
ulary sequence there wi 1 1 be a s ign 1 f icant (Al pha « .25) 
difference between the learning of the normal and mental ly retarded 
children of comparable mental ages as measured by scores on the 
posttest, 

2. There will be no significant difference between the normal and 
mentally retarded children when sco s have been adjusted for 
mental age, in terms of error rate on the vocabulary sequence, 
(Alpha « .05) 



3. There will be no significant (Alpha « .05) difference between the 
normal and mentally retarded children, when scores have been ad*^ 
Justed for mental ago, in terms of the time necessary for the com- 
pletion of the programmed vocabulary sequence. 

^. There will be no significant (Alpha » .05) difference between 
mental ly retarded subjects with different mental ages, In terms 
of learning as measured by posttest scores, after completing the 
vocabulary sequence. 

5* There will be no significant difference (Alpha « ,05) between 
menta 1 ly retarded subjects with different mental ages in terms of 
error rate on the vocabulary sequence, 

6, There vvill be no significant (Alpha « ^05) difference between 
mental ly retarded subjects with different ages in terms of time 
necessary for completion of the programmed vocabulary sequence, 

7. There wl 1 1 be no significant (Alpha « ,05) difference between the 
posttest scores of exper imenta I subjects and control subjects, 

Analysl s of Resul ts 

Data Involved in the first three hypotheses was analyzed using 
8MDX6^ statistical program with mental age as a covoriate, 

The nul I hypothesi s was not rejected for the first hypothesis, 
The F-ratio was 0.0930^ which was not significant at the ,25 level , 
This indicates that there was no significant d Ifference between the 
learning of the normal and mentally retarded children of comparable 
mental ages, as measured by scores on the posttest. 
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The second null hypothesis was supported with an F-ratto of 
^.05836. This was not significant at the .05 level but was signif- 
icant at the .10 level V It appears that there Is no significant 
difference between the normal and mentally retarded chl Idren, when 
scores have been adjusted for mental age, In terms of error rate 
on the vocabulary sequence when Alpha « .05. 

The third hypothesis was also not rejected with an F-ratIo 
of 9.5^912 which only reaches significance at the .50 level; Thus, 
there is no significant difference between mental ly retarded 
subjects and normal subjects, when scores have been adjusted for men- 
tal /age, In terms of the time necessary for the completion of the 
programmed vocabulary sequence. 

The next three hypotheses were Investigated using DMD02R, which 
gave summary statistics and correlations between the two variables 
under consideration In each hypothesis. 

The fourth nu 1 1 hypothes Is was not supported . There was a 
significant (Alpha « \05 with Vd.f.) negative correlation (r«-0. 869) 
between mental age and errors on the posttest In the mentally retard- 
ed group who were In the experimental condi t Ion. 

The fifth null hypothesis was supported wl th the correlation co- 
efficient of 0.28V beln^i not significant. This indicates that there 
Is not a relationship between errors on the vocabulary sequence and 
mental age in the mentally retarded experimental groups 
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The sixth null hypothesis was also supported with a correlation 
of -0,^79 not being significant* Thusp !t appears Vhat there is no 
significant relationship between time on* the vocabulary sequence and 
mental age In the mental 1y ruarded experimental group. 

The seventh null hypothesis was rejected, A t-test was performed 
yielding t«3. 363 which is significant at the ,01 level with 10 degrees 
of freedom. This indicates that the scores of the experimental sub- 
jects on the post test w^re significantly. different from those of the 
control subjects , 

Discuss io>n of Rosul ts ^ 'l^^-^-'f' 

■ ■ ' 1. \ " . . *■ . 

The difference in the first hypothesis was probably related to 
the fact that the normal chl Idren were in the final month of kindergar 
ten> whereas the mental ly retarded chi ldren were in the f ina) month of 
first grade. The mental ly retarded group had had reading instruction 
for a year and their posttest scores on the average were better than 
those of the normal group, The large differences In reading level 
may, however, have been minimized to some extent by the fact that the 
mental ly retarded group had been taught reaaing by the Dl STAR method 
which at their level, had not yet introduced capital letters, Since 
the terminals that the children used printed only capital letters, the 
advantage the mental ly retarded chl Idren had 'over the normal clil ldren 
was based on their abl 1 i ty to general ize their reading l<now ledge of 
words made up of small letters to words made up of capital letters* 
Observation indicated that thi s generalization occurred fairly eas 1 ly 
to most of the students, 
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Thus, it seems that the difference in reading levels produced an 
intervening variable in the experiment, which should in future experi- 
merits be more closely controlled. 

Although there was no signlf leant difference between the mentally 
retarded and normal children in terms of error rate pn thevoc^bulary 
sequence, inspection of the data shows that the mental ly retarded group 
made roughly four times as many errors as the normal children. Although 
this doesn^t reach statist ical significance at Alpha '• .OS it does seem 
to Indicate some factor affect Ing -the performance of the two groups of 
children. Among the mental ly retarded groups there was no significant 
relation between mental age and error rate on the vocabulary sequence* 
Two factors which might effect these find! ngs are individual levels of 
perserverance and/or frustration, and exper Imenta 1 condi t ions such as 
the effect of the presence or absence of the experimenter. 

The non-slgnif leant resul ts of tests using the time variable can 
probably be attributed to experimental conditionsi A limit of 30 
minutes was put on the vocabulary sequence In order to be able to run 
the full number of subjects in a somewhat limited time period. ThuS| 
many of the children had their times recorded as 30 minutes which 
did not reflect where in the vocabulary sequence they actually were 
when they stopped. The posttest scores are a fairly accurate indica- 
tor of how far the children got In the sequence since they almost 
invariably missed words that they had not been exposed to In the 
- ' vocabulary sequeMe.K^^^^^^ 
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7ho rej * .vrt of the seventh hypothesis indicates that the 
vocabulary sequence was valuable In teaching the recogni t ion and . 
reproduction of frequently used vocabulary words to mentally re- 
tarded ch! Idreni 

Research during more extended time periods and Involving reten- 
tion tests Is necessary. Also, the subjects in the present study 
were concluding the school year and were at different reading levels. 
A more valid study could be done using clnldrcn Just entering the 
first grade and this situation would -also provide data on how the 
performance of chi Idren us ing the sequence compares to chi Idren being 
taught by traditional methods. Sequences could be constructed using 
audio devices which would aid the chi Idron In reading the letter and 
word comb I nations • Innumerable elaborations could be bull t Into 
sequences of this sort using more sophisticated terminal than those 
employed In this study* It seems to the researcher that the most 
fruitful areas of Investigation lie !n this areai 
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